Business Networks and Performance: A Spatial Approach by Efthalia Dimara et al.
43
nd European Regional Science Association Congress 
“Peripheries, Centres, and Spatial Development in the New Europe” 





Business Networks and Performance: A Spatial Approach 
by 
Efthalia Dimara, Alexandra Goudis, Dimitris Skuras and Kyriaki Tsegenidi 
Department of Economics, University of Patras 
University Campus – Rio, P.O. BOX 1391 
Patras 26500, Greece 





Business networks are associated to increased business performance and are regarded 
as a major factor influencing the development of rural and lagging areas. It is 
assumed that businesses access many networks in order to pursue their short and long 
term entrepreneurial objectives. The most important spatial features of this business-
network relationship are firstly the spatial coverage of the network and secondly the 
location of the business in relation to its markets. As concerns the spatial coverage of 
the networks we distinguish between vertical and horizontal business networks. 
Vertical networks allow local enterprises to forge alliances with externally located 
consumers, suppliers, distributors, retailers and institutions, while horizontal 
networks provide relationships with locally based producers, institutions, and 
consumers. As concerns the location of the business in relation to its markets we 
distinguish between firms located in accessible locations and firms located in less 
accessible and peripheral locations in relation to their output markets.  
 
A survey of 100 businesses in the manufacturing and services sectors in two areas of 
Greece (one remote and one more accessible) is used to test empirically the effects of 
the spatial features of the business-network relationship on firm performance. Business 
performance is approximated through a series of measures capturing conventional firm 
growth and other less conventional managerial objectives. The analysis demonstrates 
  1that a significantly high proportion of successful businesses located in the remote area 
simultaneously access vertical and horizontal networks while in the less remote area 
successful businesses access mainly vertical networks. It is argued that policy initiatives 
towards the support of business networks as a tool of regional development policies 




A network is a structure in which a number of nodes are related to each other by 
specific threads (Håkansson and Ford, 2002). Both threads and nodes are rich in 
resources, knowledge and understanding as a result of complex interactions, adaptations 
and investments within and among firms over time. Business networking is also a social 
structure that exists only so far as the individual understands and uses a network 
(Johannisson, 1995; Monsted, 1995; Chell and Baines, 1998). Other definitions of 
business networks and networking tend to focus on the issue of relationships created 
among businesses. In that sense, business networks are defined as ‘an integrated and co-
ordinated set of ongoing economic and non-economic relations embedded within, 
among and outside business firms’ (Yeung, 1994). Several researchers (Aldrich et al., 
1987; 1989; Sanders and Nee, 1996) argue that networks and their surroundings 
(resources, actions, support) are useful when it comes to starting new firms, and thus, 
social networks motivate entrepreneurship.  
 
It is acknowledged that especially for SMEs, which are the dominant form of enterprise 
in rural lagging and peripheral areas, firms can overcome some of the assumed 
disadvantages of limited size through accessing and utilizing external resources in the 
network (Havnes and Senneseth, 2001). A number of studies indicate that highly 
networked small businesses outperform other small businesses (Ostgaard and Birley, 
1996; Barkham et al., 1996), and facilitate foreign market development (Johnsen and 
Johnsen, 1999) and innovation (Dickson and Hadjimanolis, 1998; Freel, 2000). Littunen 
(2000) found that networks internal to a firm create competitive advantages, innovation 
and efficiency, and networking contributes to the firm’s survival. Thus, networking 
serves or sustains long-term business objectives. Contrary to this position, other studies 
have failed to reveal any relationship between networking characteristics and business 
performance (Johannisson, 1995). Havnes and Senneseth (2001) suggest that 
  2networking is not associated to high growth in employment or total sales but there is 
evidence implying that networking affects the rate at which the geographic extension of 
the firm’s markets occurs.  
 
Section 2 provides a review of the business networking literature. An attempt is made to 
provide a typology of business networks based on all different classifications of 
business networks found in the international literature. Furthermore, the possible effects 
of business networking on business performance are reviewed. Section 3 attempts to 
provide a theoretical framework for researching the effect of business networks on 
business performance and, as a result, on regional development. The terminal question 
and hypothesis that will be indirectly researched concerns with the role of business 
networks as an important ‘aspatial’ factor of regional development. The following 
section 4 presents the results of a survey of 100 businesses in the manufacturing and 
services sectors in two areas of Greece (one remote and one more accessible). It is used 
to test empirically the effects of the spatial features of the business-network relationship 
on firm performance. 
 
2. A typology of Business Networks  
 
Business networks can be classified into several types each containing certain categories 
according and resulting from the point of view networks are researched and seen. 
Various types of networks arise when researchers study the nature of flows, the 
network’s strength (centrality), its spatial and distant coverage (reachability/length of 
network) and the type of relationships on which the network is based. 
 
2.1 Network Nature  
This is actually a classification of the kind and nature of what it flows through the 
network and the scope of maintaining or accessing a network. Recently, research effort 
has been directed in the study of information flow and knowledge transfer through 
networks and the operation of the network as a resource for the promotion of innovation 
(Grabher, cited in Murdoch 2000, p.414). A very rough classification of what it flows 
through the network may be the following: 
   Products or services. The scope is trade: Upstream (inputs) or downstream (output) 
exchange of products-services 
  3   Capital. The scope is finance: Upstream (from suppliers) or downstream (from 
customers) 
   Information and Knowledge. The scope is capacity building: Upstream(from 
suppliers) or downstream (from customers)  
   Employment. The scope is productivity and capacity building: According to sources 
of employment and the qualitative characteristics of employment. 
 
2.2 Spatial Characterization/ Location  
Another important feature of peripheral and rural business networks concerns with their 
spatial expansion. The terminology of vertical and horizontal networks is used in 
business economics to indicate networks linking businesses at different stages of the 
production chain (vertical linkages) and at the same stage of production (horizontal 
linkages). The first attempt to define the same terms under a spatial perspective first 
appears in Murdoch (2000) with the term ‘vertical networks’ referring to those networks 
linking rural spaces into the agro-food sector and the term ‘horizontal networks’ 
referring to those networks that link rural spaces into more general and non-agricultural 
processes of economic change. This is a clear spatial-sectoral view of network operation 
with an obvious focus on the agro-food sector. Building on Murdoch’s (2000) 
suggestion that the concept of network can provide a new paradigm of rural 
development, Kneafsey et al (2001), have, in a sense, redefined the concept provided by 
Murdoch and adapted it to a culture economy framework giving it a more spatial focus. 
The specific hypothesis will be to test whether businesses having strong access to 
vertical and horizontal networks are performing better and thus combat peripherality. 
We should also attempt to disentangle the major flows and external to the business 
factors influencing formation and access to networks. In the framework of our empirical 
work to come in this project many other hypothesis concerning the relation between 
business performance and the operation of business networks will be formulated and 
tested. 
 
A classification according to the spatial location of the involved parties (nodes) may be 
characterized as having: 
   Vertical networks : The thread is with businesses (business) outside the location 
where the business under consideration is established. Kneafsey et al. (2001), argue that 
strong vertical networks allow local enterprises to be characterized by external market 
  4outlets, relationships with external buyers, processors, institutions, etc.  and are 
fundamental to the long term success of a marginal (peripheral) region.  
On the other hand, horizontal networks provide relationships with locally based 
producers, institutions, and consumers.  
   Horizontal: The thread (contact) is with businesses (business) in the same location 
as the business under consideration. Kneafsey et al (2001) argue that strong horizontal 
networks may be characterized by local market outlets, trust-based relationships 
between local producers, consumers and institutions, knowledge flows and use of place-
based promotional schemes. 
   Mixed or Commodity networks: The threads include both of the previous types, i.e., 
horizontal and vertical. 
According to O’Neil and Whatmore(2000), commodity networks are a special variant of 
networks putting the focus on webs of interdependence that exist among different actors 
in the rural economy. Commodity networks integrate vertical and horizontal dimensions 
of commodity movement overcoming problems associated with supply chains and 
circuits (Whatmore &Thorne,1997, Murdoch,2000) and therefore can be seen as a 
fusion of ideas from commodity chains and geographies of consumption (Hughes,2000, 
Stathopoulou, Psaltopoulos, Skuras 2002). 
 
2.3 Type of Contact/ Intensity – (How are relations maintained?) 
This is the main focus of network study within the discipline of industrial economics.  
There are two main sources of information gathering: 
   Formal contacts 
   Informal contacts (friends, family, personal relationships e.t.c.) 
Formal networks (‘organizational network perspective’) are composed of business 
entrepreneurs, banks, accountants, creditors, legal representatives and trade associations 
(Littunen, 2000a).   Business interaction based on previous agreement or contracts 
(written or verbal) with another business (businesses) which, originally, when the 
contact started, were not either friends or family members (Jenssen, Koeing,2002). A 
network consisting of formal relationships gives the mental and social support that is 
necessary to promote entrepreneurial action (Johannisson,1988; Jenssen and Koeing, 
2002) A network consisting of formal networks will usually be conformed and 
information usually flow through informal networks.  
  5 
Informal Networks (‘personal network perspective’)They are comprised of business 
interactions based on trust, friendship or family relations and focus on entrepreneurship 
as embedded in a social context, channelled and facilitated or constrained and inhibited 
by people’s positions in social networks (Aldrich and Zimmer, 1986). Individual 
contacts of the entrepreneur explain the entrepreneur’s behavior in improving his/hers 
business skills. They shape an autonomous field of information, which adds to the 
entrepreneur’s training, and work experience. Personal networks are considered as 
central canals for accessing information. Information that is often useful, exclusive and 
valuable as they might come from distant and different parts of the social system 
(Granovetter, 1974,1985).  
 
What is more, both customers and supplier can get involved in the social networks. 
Friends and acquaintances, ‘used’ as customers, can spread information on the firm via 
their own networks and thus help to the success and growth of the enterprise. As a final 
point, there is a possibility that network contacts expand the financial basis of a firm. In 
particular informal credits obtained from family or friends are helpful in the starting 
stage of the enterprise. The family network is a special social network type that is of 
great importance for the periphery. It admits employees recruited from the family and 
gives emotional support (Bruderl & Preisendorfer, 1998). In addition, when family is 
employed, the entrepreneur doesn’t have to make a big effort to control workers. 
Finally, emotional support given by the spouse could be very supportive to maintain 
emotional strength (Jenssen, Koeing,2002). Moreover, although several researchers 
stress that informal (weak ties) networks are important for receiving the necessary 
information, many have also pointed to the significance of other network features for 
access to resources other than information (Dubini&Aldrich, 1991; Johannisson, 1988). 
Entrepreneurs have been found to use the help available within their local networks 
during the period prior to start up and approach formal sources when the elements of the 
firm are set (Birley,1985). 
 
2.4 Other Network Characteristics (Network Length and Strength) 
The strength of network use may determine the business’s performance. A wide range 
of studies, that are reviewed below, argue that there are certain effects from the strong 
or weak use of networks by businesses. At this point we should avoid, yet another, 
  6confusion in the business networks terminology as certain literature 
(Aldrich&Zimmer,1986, Granovetter,1974, Jenssen &Koeing,2002) uses the term weak 
and strong ties to describe informal networks in which there are relationships based on 
trust. Usually, trust is involved in strong relationships such as ties with family, friends 
and relatives (Chell and Baines,2000). 
 
The Length of a network measures the scope of the network by counting how many 
intermediaries are contacted to indirectly link the entrepreneur to someone else. 
(Aldrich&Zimmer,1986, Amit,Gloster,Muller,1993). Short: One or two contacts before 
the product is sold to the consumer (and not to the final customer). Long: More than two 
contacts before the product is sold to the consumer (and not to the final customer). 
   Strong: A significant and vital part of the business’s exchange (in trade, capital, 
information) is carried out through the contact. People expecting to deal with each other 
frequently, over an extended period, develop trust predictability and voice rather than 
exit.  
   Weak: A not very important part of the business’s exchange (in trade, capital, 
information) is carried out through the contact. Strong ties can, however, offset risks 
including untrustworthy partners or employees and limit  the circulation of information, 
leading to the reproduction and distribution of the same information while reducing 
their internal capacities to innovate and develop competitive advantage. Weak ties or 
even more distant ties in the socio-economic hierarchy may be of short duration and 
frequency but they enable the individual to access networks with new information, 
advice, assistance or other resources. 
 
3. Business Economic Activity and Local Development 
 
3.1 A Simple Multiplier Framework 
In the framework of a simple regional multiplier model, the operation of a new 
enterprise creates additional regional income due to its regional exporting activity  , 
which may be considered as the first round of impacts. In a second round, the additional 
expenditures of the firm in the local economy will create 
() r X ∆
( )( ) F F F r t m c X − − ∆ 1
F m
F t
 where c  
is the firm’s marginal propensity to ‘consume’ i.e., to use inputs,   is the firm’s 
marginal propensity to ‘consume’ imported inputs and    is the firm’s tax rate. This 
F
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be: 
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kr − − + − −
=
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1                      (1)  
where c is the marginal propensity to consume,   is the marginal propensity to 
consume imported products,   is the marginal propensity to invest in the local economy, 
m
i
g  is the marginal propensity of reducing government spending as local income 
increases and   is the tax rate. Taking into account the multiplier in equation (1) and the 
third and subsequent rounds of impacts of a new enterprise, the impacts of all 
aforementioned rounds on regional income will be: 
t
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1                     ( 2 )  
An examination of equation (2) shows the numerical importance of  , i.e, the 
additional regional income due to the firm’s exporting activities and of  , i.e., the 
firm’s marginal propensity to consume locally produced products.  
r X ∆
F m − F c
 
We may assume that firms accessing various types of networks as these were defined 
above may show higher levels of exports and/or higher levels of a marginal propensity 
to use locally produced inputs. Firms accessing vertical (in spatial terms) networks of 
customers may show higher levels of exports or indeed export a higher percentage of its 
production. On the other hand, firms accessing horizontal (in spatial terms) networks of 
suppliers may show a higher propensity to use locally produced inputs. Horizontal 
networks of suppliers may provide an advantage to their members in terms either of a 
steady flow of inputs and/or of lower and pre-determined prices. Furthermore, the type 
of network agreements (formal vs informal) and other types of networks such as 
financial networks may also play an important role in facilitating or inhibiting increased 
regional exports and increased use of locally produced materials.  
 
Figure 1 presents the graphical representation of this hypothesis by adapting a 
previously formulated hypothesis of Kneafsey et al (2001). In this hypothesis we 
assume the operation of two spatial types of networks in the economy and society of the 
case study regions:  
  8   Vertical networks linking the case study area with the region, the nation and the EU  
   Horizontal networks linking businesses in the case study region  
We also assume the existence of an intensity (some kind of scale) linking businesses in 
a network from strong to weak links. We expect vertical networks to be more formal 
while horizontal networks to be more informal (partnerships or occasional synergistic 
approaches to economic and social issues). 
 
 
Figure 1. The Operation of Vertical and Horizontal Networks 
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3.2 Business Performance 
The definition of successful business performance is a controversial issue in business 
economics, largely due to the multidimensional meanings and goals that have been 
assigned to entrepreneurship. Research on performance measurement generates from 
organization theory and strategic management. Murphy’s et al. (1996) work has 
provided the most complete account of the changing meaning and measurement of 
  9performance in entrepreneurship research up to the mid 90’s. Financial performance is 
at the core of the organizational effectiveness domain (Chakravarthy, 1986) while 
operational performance measures concepts such as product quality and market share 
and defines a broader conceptualization of organizational performance by focusing on 
factors that ultimately lead to financial performance (Hofer, 1987; Kaplan, 1983). 
 
Measuring performance in SMEs in lagging and peripheral regions presents some very 
acute difficulties in practical terms. Basic performance may be measured by physical 
quantities (employment, quantities of inputs or outputs, etc.) or by basic financial 
measures of performance (e.g. Returns on Assets), profitability (e.g. profit margins, 
etc.), growth (of sales, assets, etc.) or of leverage (liquidity measures etc.). Data may be 
derived either from published data that are drawn from a firm’s book values or directly 
from questionnaires conducted with businesses. Both sources involve serious concerns 
about data validity, referring either to the firm’s disclosure policy or to intentionally 
misleading answers in questionnaires. Another problem related to data derived from 
book values is that only data related to the firms’ financial performance may be derived 
while all other dimensions of performance such as strategic and/or organizational may 
not be approximated. Especially when SMEs are considered, financial performance data 
are not easily derived from book values because most firms are not legally obliged to 
publish book value data or make them available to interested parties. It is not thus 
surprising why in most studies examining dimensions of performance of SMEs in rural 
and peripheral areas data are derived from questionnaires.  
 
4. Case Study, Data and Methods 
 
4.1 Case Study Areas 
The area of Kalavryta is a mountainous region in the prefecture of Achaia, just one a 
half hours driving from Athens. Kalavryta is assumed to be a peripheral area but 
situated relatively closer to major markets than other disadvantaged areas of the 
country. The economic activity in this study area is based on the operation of a ski 
resort that is the second largest of the country and religious and cultural tourism. 
Alongside tourism, certain food processing businesses produce local quality food, with 
feta cheese being the most famous product of the region. On the other hand, the 
prefecture of Evrytania, the second study area of the project is located in Central Greece 
  10about 4 hours driving from Athens and Thessaloniki. Evrytania is by far less accessible 
than Kalavryta and day trips to the area from major urban centers are not possible. The 
economic activity in Evrytania is more diversified than the one in Kalavryta and, despite 
the existence of a ski resort, tourism is mostly scattered over a large number of villages 
(more than 80) and a large number of activities and is not dominated by skiing as is the 
case in Kalavryta. Thus, the economic base of the area is more diversified and the 
development of tourism is softer. In Evrytania, manufacturing industry is mostly 
concentrated on food processing activities and more specifically meat processing, while 
remoteness has developed a sustainable trade sector (wholesale and retail) and many 
support services.  
 
In both areas there is a degree of economic growth, which, if measured in terms of per 
capita income is higher in Evrytania, despite remoteness. Other indicators of economic 
development are also showing that Evrytania achieves a more sustainable growth due to 
the diversification of economic activities and the participation of a large part of the 
population in the development process while in Kalavryta, growth is concentrated in the 




It was decided (due to cost limitations) to sample 50 businesses from each of the two 
case study areas. A two-stage, (quota, then representative stratified) sampling procedure 
has been devised. The total of 50 businesses is first divided into two sub-samples (25 
each), to be drawn from the manufacturing and service sectors (as defined by the NACE 
Divisions). Each sub-sample, is to be proportionately stratified so that it is 
representative of the distribution of micro, small, medium and large firms in the two 
case study area. An exhaustive list of enterprises in the two case study areas was drawn 
up and, due to the fairly limited number of businesses in the manufacturing sector, all 
businesses in manufacturing were included in the sample. After conducting a pilot 
survey, certain minor adjustments were made to the questionnaire, and personal 
interviews conducted by trained personnel started in the second half of April 2002 and 
ended in mid August of the same year. The survey yielded 100 fully completed and 
usable questionnaires. These enterprises dealt with food processing operations (olive oil 
refineries, cheese making, etc.), other manufacturing activities, wholesale and retail, 
  11transportation, rural tourism activities, mostly room-letting, combined or not with 
restaurants and/or other services, such as financial services or tourism and property 
agents. 
 
The questionnaire recorded in detail each firm’s networking and innovative activities 
and attempted to capture several dimensions of business performance. More specifically 
we tried to capture the level of the firm’s material input produced (not traded) by local 
firms and the level of the firm’s output directed to customers outside the region or to 
trading companies that export it outside the region, in terms of percentages of total 
inputs or total outputs. Thus we avoided to record actual numbers (quantities or values) 
of inputs or outputs in order to get more accurate responses away from intentionally 
misleading figures. Moreover, we attempted to examine whether each firm was a part of 
suppliers or customers network or exercised spot trade for inputs and outputs. We 
considered that a firm is part of a network of businesses if the firm carries out 
transactions (for inputs or outputs) that are long established and repeated with a 
predetermined frequency, and exercises spot trade if its business partners change over 
time and its business relationships are spurious. These networks may be horizontal in 
spatial terms, if most of the businesses involved in the network are local or vertical if 
most of the businesses involved in the network are located outside the area. Thus, we 
could characterize a business as belonging to a horizontal or vertical, suppliers or 
customers network or as exercising spot trade. All variants of business network were in 
operation in the two case study areas as we actually met businesses belonging to a 
horizontal or vertical suppliers network and exercising spot trade for customers or vice 
versa or belonging to a horizontal network for suppliers and a vertical for customers or 
vice versa. Furthermore, we asked whether firms were trading with the same sources for 
finance, advice and consultancy services. For finance there was a considerable variation 
among firms attending repeatedly the same sources and firms spoting the best chances 
each time. For advisory and consultancy services there was not any great variability as 
most firms seek local consultants, especially accountants and have with them 
established relationships. Finally we recorded, for all firms irrespective of whether they 
are part of a network or not, whether business agreements are formal, i.e., governed by 
written legal documents and/or contracts and are subject of legal dispute, or are 
informal, i.e., are based on trust and on verbal agreements.  
 
  12In this work we assume that the firm’s marginal propensity to use locally produced 
products (  in equation 2 above) may be proxied by the percentage of material 
inputs used by the firm and produced by local firms. Furthermore, we use the 
percentage of exported product as a proxy of the firm’s exporting activity. Of course, 
this percentage does not render a direct approximation of 
F F m c −
r X ∆  in equation 2 above but 
is an indication of the firm’s impact to the local economy that is attributed to its 
exporting activity. As concerns performance we tried to avoid questions related to 
financial measures and attempted to examine whether certain indicators of performance 
had improved over the last five years or not. In that sense we recorded for each firm 
whether employment, total sales, profit margins and investments had evolved 
favourably for the firm or not. Our intention was to increase the validity of the 
responses on the expense of more information that could, however, be wrong or 
misleading. Again, we assume that responses to these questions may be used as proxies 
to the firm’s conventional performance (employment, profit margins, investment) or 
even to reveal growth trends and strategy (total sales). Furthermore we assume that the 
firms performance may be proxied by a series of dummy variables revealing whether 
certain dimensions of performance have shown a positive or no-change (more 
infrequently a negative change), in the past five years. Again we assume that either the 
firm’s percentage of product that is exported or the firm’s percentage of material inputs 
produced by local firms may determine a firm’s performance. Table 1 shows definitions 
and descriptive statistics of all dependent and independent variables collected through 
the questionnaires. 
 
4.3 Econometric Methods 
We assume that the percentage of material inputs used by a firm and produced by local 
firms (PMIR) is affected by the firm’s relation to suppliers networks and the type of 
theses networks as well as a range of other factors that reveal the firm’s size, sector of 
economic activity, location in a remote or a more accessible area, etc. In the same way 
we assume that the percentage of a firm’s product that is exported outside the area 
(PSE) is affected by the firm’s relation to customers networks and a range of enterprise 
and entrepreneurial characteristics. In other words we assume that the percentage of 
material inputs used by a firm and produced locally (PMIR) or the percentage of 
  13exported product (PSE) are functions of some observable characteristics of the firm and 
of the entrepreneur as: 
( i x f yi = )                                      (3) 
Both these percentages are bounded from below by 0 and above by 100. The most 
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where the  is either the variable PMIR or the variable PSE in turn, while the vector   
includes network characteristics, and enterprise and entrepreneurial characteristics of 
the firm. The marginal effects of the tobit model presented in equation (4), given 
censoring from below at 0 and from above by 100 is given by: 
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where   denotes the cumulative normal distribution function and σ  the variance, 
while 
() . Φ
()( ) 0 100 z Φ − z Φ  represents the probability of observing a noncensored 
observation.  
 
Furthermore, we assume that the percentage of material inputs used by a firm and 
produced by local firms affects various dimensions of performance. Due to the dummy 
nature of the variables showing performance, an appropriate econometric formulation is 
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where   can be in turn the variables indicating performance (PEREMP, PERPM, 
PERTS, PERINV),   is a vector of factors influencing performance and including, 
among others, the percentage of material inputs produced by local firms or the 
percentage of exported product, 
Y
i x
β  is a vector of parameters to be estimated by the 
model and   indicates the logistic cumulative distribution function. The log-
likelihood function for the logit model in equation (6) is estimated as: 
() . Λ
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' ' 1 ln 1 ln ln β β                                 (7) 
By differentiating equation (7), we find the marginal effects at the sample mean of the 
regressors on the probabilities as (Greene, 1997): 
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A goodness of fit measure based on the likelihood ratio test statistic, usually reported as 
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where   is the maximum of the likelihood function when maximised with respect to 
all parameters and   is the maximum when the likelihood function is maximised with 
respect to the constant term only, i.e. setting all the 
Ω L
ω L
s β equal to zero. The marginal 
effects show how much the probability to report positive change in an indicator of 
performance, expressed in percentages, will change if the independent (explanatory) 
variable changes by a marginal amount from its sample mean. The marginal effects for 
dummy independent variables are estimated as a difference between the variable’s two 
values, i.e. 0 and 1 (Greene, 1997). 
 
Our econometric approach suffers from two major drawbacks. Firstly, we assume that 
the two tobit models for the percentage of material inputs and for the percentage of 
exported product (presented in equation 4 above) are independent and thus are not 
jointly estimated. Despite the fact that there is no economic underlying theory pointing 
out to the joint estimation of these equations, one could attempt a joint estimation and 
compare it with the independent estimations. Secondly, we assume that the effects of 
either the percentage of material inputs or the percentage of exported product are 
exogenous to the firm’s performance indicators. In other words we do not test for 
possible endogeneity of the tobit estimates in equation 3 to the logit model in equation 
6. This would require a rather complicated econometric application which will not add 
much to our understanding of the real processes at work. Furthermore, in the case where 
the two tobit models had been jointly estimated there is not a known test for 
endogeneity of simultaneously estimated tobit models in a logit (or probit) model. 
 
  15Table 1. Definitions and descriptive statistics of dependent and independent variables. 
 





PMIR  Percentage of material inputs produced from local firms  47.65
(41.87)
PSE  Percentage of production exported  25.61
(32.03)
PEREMP  Dummy variable, 0= Firm reports negative or no change in 
employment, 1=Firm reports positive change 
0.29
(0.45)
PERPM  Dummy variable, 0= Firm reports negative or no change in 
profit margins, 1=Firm reports positive change 
0.52
(0.50)
PERTS  Dummy variable, 0= Firm reports negative or no change in 
total sales, 1=Firm reports positive change 
0.53
(0.50)
PERINV  Dummy variable, 0= Firm reports negative or no change in 






NETINPUT  Dummy variable, 1=Firm accesses horizontal networks for 
inputs, 0=Firm does not have access to horizontal networks, 




NETSALES  Dummy variable, 1= Firm does not have access to vertical 
networks for output, i.e, it accesses horizontal networks or 
exercises spot trade for output, 0=Firm accesses vertical 
networks for output,  
0.59
(0.49)
NETFINAN  Dummy variable, 1=Firm accesses horizontal networks for 
finance, 0=Firm accesses vertical networks or exercises 




… table 1 continued on next page
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… table 1 continued 
 
CONTINF  Dummy variable, 1=Major value of transactions done 
informally, 0=Major value of transactions done formally 
0.88
(0.33)
REGION  Dummy variable, 1= Firm is located in Kalavryta (less 
remote), 0=Firm is located in Evrytania (remote) 
0.50
(0.50)
SECTOR  Dummy Variable, 1=Firm is active in the trade sector, 
0=Firm is active in manufacturing or tourism (export base) 
0.44
(0.50)
LABSIZE  The firm’s size in Annual Full-Time Equivalents (AFEs)  2.55
(3.27)






Table 2 shows the coefficients of estimating the tobit models for PMIR and PSE. It is 
important to note that the two variables indicating networking activities for suppliers 
and customers are highly significant. It is also evident that networking for finance does 
not affect the firm’s use of locally produced material and/or its exporting activities. 
Furthermore, the type of formal or informal agreements again does not have an impact 
on the firm’s use of locally produced inputs and of its exporting activity. Surprisingly 
enough the sector of economic activity does not exert a statistically significant impact. 
Comparing the means of PMIR and PSE for the two values of the sectoral dummy 
variable (SECTOR) does not reveal statistically significant differences in either the 
mean (a non-parametric Mann-Whitney test) or the median (a non-parametric Kruskal-
Wallis test). Furthermore, the location of the business in the remote or the less remote 
area is not statistically significant. Finally, the size of the business again is not 
statistically significant. Other variables concerning entrepreneurial and enterprise 
characteristics were also entered in the tobit model but did not significantly improve the 
fit of the models.   
 
Table 3 shows the estimated marginal effects of the independent variables on the PMIR 
and PSE. Between two firms with all their characteristics equal at sample’s means, the 
  17firm that accesses a horizontal network for inputs has 50.69% more use of locally 
produced inputs from a firm that accesses either vertical networks or exercises spot 
trade for inputs. Between two firms with all their characteristics equal at sample’s 
means, the firm that accesses vertical networks for customers has 44.44% more 
exported output from a firm that accesses either horizontal networks or exercises spot 
trade for customers. Table 4 shows the estimated coefficients and asymptotic t-values 
for the four logit models of business performance. The percentage of material input 
from local firms exerts a statistically significant and positive effect on employment 
change and a statistically significant but negative effect on investment change. The 
percentage of exported product affects significantly and negatively the performance in 
terms of profit margins. The location of the firm affects all dimensions of performance 
with firms located in Evrytania having higher probabilities of performing better than 
firms located in Kalavryta. Firms in the manufacturing and tourism sector are less 
probable to have increased total sales while firms in the trade sector are less probable to 
have increased investments. Table 5 shows the marginal effects of independent 
variables on the probability of having a positive change in each one of the four 
dimensions of performance. 
 
Table 2. Coefficient estimates of tobit models for PMIR and PSE. 
 
Independent Variables  PMIR  PSE 
 Coefficient t-value Coefficient  t-value
  
Constant 46.73 2.74** 75.69  2.85**
NETINPUT 51.37 4.92** ----  ----
NETSALES ---- ---- -90.69  -2.93**
NETFINAN -9.81 -1.20 -2.84  -0.25
CONTINF 8.75 0.73 9.33  0.62
REGION 5.00 0.58 -16.99  -1.33
SECTOR -14.29 -1.50 -10.00  -0.77
LABSIZE -0.89 -0.68 1.02  0.305
σ   20.13 3.45 27.59 4.38**
Log-L -178.87 -239.25 
Note: Two asterisks indicate significance at the 5%. 
  18Table 3. Marginal effects of independent variables on PMIR and PSE. 
 
Independent Variables  PMIR  PSE 
  Marginal effect t-value Marginal effect  t-value
  
NETINPUT 50.69 5.14** ---  ---
NETSALES --- --- -44.44  -4.39**
NETFINAN -9.68 -1.21 -1.40  -0.25
CONTINF 8.63 0.73 4.57  0.61
REGION 4.93 0.59 -8.33  -1.34
SECTOR -14.10 -1.51 -4.90  -0.77
Note: Two asterisks indicate significance at the 5%. 
 
A one percent increase in the use of locally produced inputs increases the probability 
that the firm experienced increased employment by 1% and decreases the probability 
that the firm experienced increased investments by 2%. Similarly, a one percent 
increase in exported product, decreases the probability that the firm experienced 
increased sales and/or increase in profit margins by 1%.  
 
Table 4. Coefficient estimates of the logit models for PEREMP, PERTS, PERPM and  
  PERINV 
 




























... table 4 continued on next page 
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logLΩ  -50.22 -56.64 -60.02 -36.39
logLω   -58.97 -68.37 -68.49 -64.89
[] Ω − − L L log log 2 ω   17.48** 23.48** 16.94** 57.00**
McFadden’s    ρ
2 0.15 0.17 0.13 0.44
% correct predictions  77.77 71.71 67.67  82.82
Note: Two and one asterisks indicate significance at the 5% and 10% respectively.  
 
Table 5. Marginal effects of the logit models for PEREMP, PERTS, PERPM, PERINV 
 











































Note: Two and one asterisks indicate significance at the 5% and 10% respectively.  
  206. Conclusions 
 
This paper aims to contribute to the effect of business networks on business 
performance and, as a result, on regional development. We recorded in detail each 
firm’s networking and innovative activities and attempted to capture several dimensions 
of business performance. More specific, the level of material inputs produced locally 
and the firms production exported (to customers or trading companies) was captured in 
terms of total inputs and total outputs. We avoided to record actual numbers (quantities 
or values) of inputs or outputs in order to get more accurate responses away from 
intentionally misleading figures.Furthermore, it is examined whether each firm was a 
part of suppliers or customers network or exercised spot trade for inputs and outputs, 
whether they were trading with the same sources for finance, advice and consultancy 
services and if their business agreements are formal or informal. 
 
After using a simple Keynesian regional multiplier model (input-output), our 
conclusions are that, surprisingly enough the sector of economic activity does not exert 
a statistically significant impact. Furthermore, the type of formal or informal agreement 
doesn’t yield any important results. And financial and consultancy networking again 
doesn’t have any impact on the firms’ use of locally produced inputs and of its 
exporting activity. However, the location of the firm affects all dimensions of 
performance with firms located in Evrytania having higher probabilities of performing 
better than firms located in Kalavryta. 
  
We have evidence that businesses accessing a horizontal network (for inputs) has more 
use of locally produced inputs from businesses that access either vertical networks or 
exercises spot trade (for inputs). Moreover, businesses that access vertical networks for 
customers have more exported output from businesses accessing either horizontal 
networks or exercise spot trade for customers. Last but not least, capital is maintained in 
the area, increasing regional growth. 
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